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(54) INFORMATION RECORDING MEDIUM AND INFORMATION RECORDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an information recording 
medium which can surely form a minute magnetic domain in an 
information recording film with high coercive force, and an 
information recording device. 

SOLUTION: The magnetic recording medium 10 has an auxiliary 
magnetic layer 2, a non-magnetic film 3 and a hard magnetic film 4 
on a substrate 1 . The auxiliary magnetic layer 2 is constituted of 
two or more layers of a soft magnetic film and a non-magnetic 
intermediate film formed as if it is sandwiched by the layers of the 
soft magnetic film. The auxiliary magnetic layer 2 having such a 
structure obtains a larger saturated magnetic flux density as 
compared with the case wherein the auxiliary magnetic layer is 
constituted with a single layer of the soft magnetic film, and has 
high magnetic permeability even in a high-frequency band. The 
magnetic flux from a magnetic head for recording, therefore, can be 
intensively impressed to the minute area of the hard magnetic film, 
and information can be recorded at an extremely high density even 
when the hard magnetic film with high coercive force is used. The 
information recording device of the present invention can realize an 
extremely high density recording of more than 50 Gbits/inch2. 
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•J ;^ ^ c <!; ?:l^<t t* 1 «:ia$s 

[ig^6] J:IEE?i|Sa£Si». S!. Cr. Nb. M 30 

0. Ta. Ti, 2r. V, Re. Rh, Pt, P 

[ig5*?^71 ±5B4iBII«i*, Ta. Cr, Al. S 

1. MjrSyfTi3a^6<f*»*^6igi*tlfci>tf<4;t>- 

TU±'C^>*c<t&4«ttr*»^ 1 - SflTH^rnyy^ 
<o^W}<^ 2 0 ^fc'Tr-^ ^ c i ta i ^ i so 
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«7n^ii. Gd. Tl). D ySCXH od^^S^feiP^^jl 

*Axfe^e^*#;, ssaistsOT^. pt, Pdacx 

1 3 ] ±Mtmm!&m^C o - C r 
f^l^fi^. ^^Mte-^iCNb, Ta, P 

[ii^ ! 4 ] ±IB#N^1^<?>J©ildH) . 2 rnli'. 

[ig*^l5l ±mm^\ts Si, Cr. Nl), 
Mo. Ta. Ti, Zr, V, Re, Rh. Pt, 

P d . I r , R u JhO'C u ii^if>tj:i>m^'^mitt\fci^fj: 
<t^\m^<D7t^.. mo<{t. Ta. Cr, Al, S 

^|g±(c, $^SEfi@<b. ^S^tiSS^, §^^SEfii@ 

fgL^^\c^Wi,^txtcm^<o^x^m^^^^^^tix\.- 
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im^2 1 ] iMsj^mimit. c o - z r 

r. Tm. Nd. Pr, Sm. Ce. LaSCXY:&^^^jr 

[ig*^2 6 ] ±^^mm\t. Si. C r . Nb. M 
o. Ta. Ti, 2r. V. Re. Rh. Pt. P 
d. If, Ru:5^.O'Cui^^^fjr*gf:0>65gl*nyc:i'*tf< 

1 8 - 2 4 cc:'C-Tn;0i-:^cci2$tcc«t?HSSIg|^o 
[ii*3i2 61 ±M^mmt. Ta. Cr, AK S 

ti^> c i ^i^if ^135^^ 1 a --2 4 
[13^312 8 ] ±sEm^mmiK^mim.mm:ii^ i . 

0>mW7<O 2 0 W^rr-^ ^ C i «:«fS! 4 ^18^ 1 
mTcmit. Od. Tl). DyRU^H 0i!i^ir>tf^mJ>'iz>m 
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1 aisc^Tc^c*^ c i ^m^r ^i^5fe3i 1 a --2 9 

[ig*3f 3 2 ) JiS5i^S^li*sc o - C r ^^^t 

^^miL^. ^fcit. mm^-^ict^t). Ta, p 

[ii*^3 3) iM^m^iOSmUKf . 2iimJ[^» 
±. SnmAi'TrabiCi^^^ir-SSt:?^! 8-3 

20 3 4 ] ijyNSttSii. Si, C r . N I) , 

Mo. Ta. Ti. Zr, V, Re, Rh. Ft, 

Pd. I RtaRVfC^iii^ffytf^mii^i^i^lttxfci^tj: 
<t^l m^<D7m. < ii. T a . C r , A 1 , S 

^c^L^^t-r^mcm 1 8-3 aco^-rnd^-jatc 
[ 0 001] 

[00021 

[0003] m^'f ^ :<^<oi^mmt^^^ ^tc^^ 

2yl^^M^»WQ>miEh^m:^i^^Ct. 3><t^ 

[0004] ^■&jm^^^mwr^tcw>^^m 
50 ^f^ii/r, ^^K:sft^£-fr<aitci^ib^.i^=£^-3'-6 



Xi^. mi*. Co-Cr-Pt i-Tei) ^msm 

it. zoti mmm<oc o C'd&^^d^^tt ufc^^m^ 

1$^3 - I 8 3 0 1 1 ttrit, 

^ <8aB-n 1999) (Cidi^X^^^tlXl^^. 
[0005] 

mmmM^<ms^mi<Dw^<o^%i^Hx s c^ 

[ 0 0 0 6]$ fc. mtt^^msS^MSMtit^^T^fc^ 

[0007] itc. -^ic. ^mmktisi.-mm»^u: 
[0 00 81 immoms^^-p Kccj^^-^nri- 

[0009] CC0i:^nfttaZ<Cffi-5^'C'^$n 

[0010] :ii^m<^w2commu. ]^msmm<^^ 
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[0011] :*i^<omz(ommt. mtm^^mm 

[0012] :^^<0^4<Dm(t^lt. ^Bsmm^^y K 
[0013] *^^<?>^5cr>efl^i*. ^Ik^^^:? V- 

if^h<om^^^^mmjictim^itxwmxB. \mM 

[0014] *^^<^>^6CDefl^ii. 5 0 G I) i I 
29 [0015] 

m^sEs^mi^^^K^x. m^ic, 

[0016] :^^m<omnm^mt. mit^. tm^ 

It. mnmnm^^mB^m^mt^m^f^^'^^^x. 
tmmim^mmmmL<omxm< ms^emsam 
^&i:t^^:^i&fcm^^.oi>m<r^ctffiX'^h^ 
w^immit. fpu< t^2m<o^mimt. 

m^m'^i>m^kt. m2 <a> ^7fcrj:i>ic^ mi^m 
AO imtm2^mmt<Kmicm^<o^m^^m^^ti 

^$nxi^^^^\t. ^mnmit. m2 iByvzTjk^ 
j^'^ic^ mi. m2. mz. - 'mf\^Mim(D^ti 
•encfatc^^tt<o«ig^ <^i, m2. - *^n- 

14"ISIS> ^^^tixm^^ti^ (CCrniiSJl^Lb 

[0017] :^^ii>='i>mm>\mmmit. i . 9 t- 

2. 0T<3:>:J^c^r^Cte«imiSJES[«r^U'Cfe0. 

50 1. s^m&^mmm^^fsL^izB<ri>ctii^xB 
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z(o^m^micidi,-x^ 1 0 0 oiifla«7>i&t-sis^* 
[0020] ^s^tcfec^T, ^mm^^m^r^m 

^-^'pmmm^m^-xm^oxhntt^^. 
[002 1] 4c$%^(c«$cxt:. %amii@<^KJPi^. I 

OOnm--5 0 0ftm35>i»Sl/C*o ittCs m^Hm!^^ 

[0022] *^^(c^c' c{t. -^^^moym^ 

0 1 mvit. mmm>m&^u:-?i,^x<7>^¥M^n 
m^^-:>i^x^t^him^^nx^^ixt,^^ 

[0023] ^^oMms^^i^^i^(.-X. tSSftStt 
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mr^f^mmicj: ^}KK^tc»m^^^^oxi,^i>o 
^xhi>o i^mm<^mi>^o. znm^mco^it 

[0 02 4] *^tCfec*^. mvS*ttei^82^ 

i^c rife* ttfc^^KJi. ^NStt^^TH^Itr-*) 

Si. Cr, Nb. Mo. Ta. Ti, 2r. V, 
Re. Rh. Pt» Pd. I r, R u^S:CXC u<z:4>*>€^ 

r. A!, Si. MeJiC^T !<0«3&-63gi«n^^^tf< 

t^iy^&u^K cn^<omit. mwmm^mm 
mtmixmitr^o>^ti9mx'Bi><Dx\ ctihmm 

[0025] 4:^(c«5<<^t:. $ismttJSo^:^(t, 

W^mm<K>^Wl<J> 2 0 %*UTr* ^ C i 3>^« 4>«f « 
l/V^ ti€)7^@a>^^^^^£K^>^&^cr*2 0 

^^m^-Xw^^nXK^^i^iCm^X'^^. CC 

-c. -m^it. m&:^i3i^o. lOe <m. 9 5aA/ 
m> ur<r>^m^i>^M\±nntmtnxi.>^-^K 

[0026] 2|c^kife<.^'C, tH^fe^ttlSli-^ X 'JMfi 

H o (D«3!y>^S4xn^4?^t < i ^ 1 esK^>7c^i»3ar 

0 . a^iST^i*. F e . C 0 5iO'N i <^>«/»6Sl*n 

[0027]$/::, il^fi^l^ti:. ^^tcs^^^cJ^ 
50 iy>hm\ttii>il>rj:< ti>l S«<^>7cSd^^'C«»^o s 
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[0026] 4^^(c«^c^r, fSsmi^^^^^ic 
^§8o>^«l4l*. C o - Z r €:£f*it-^^^35>«ff 

Gd. Er, Tm, Nd. Pr. Sm. Ce. LaiSCX 

- <3> <OC*rtwa*— ^tt»«:^triT#.^iCi*i 

< 1 ) S ! . Cr, Nl). Mo. W. Ta. T i . Z 
r. V. Re. Rh. Pt. Pd. I r. Ru. CuO 

(2)Ta, Cr. AI.Si, M«. T iC>ii^^t< 4 

[0 03 11 *^«Cfe<,»T, iigeiSttJg*. ^a®t^ 
[0032] 4e$^<^^2 c::sMg(c$ieitt^. t»mms^. 
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[0033] ^^iomi^s^Kt. ^$nxC''& 

[0034] 4^^(C«$4,^X, ffl^0l^lt:<Dttill^ 
Womm^^^^^in^UB^ {M>ZiCXBs <H> 

[ 0 0 3 5] m^mmic. iPiPi>\s^s^sm^^ic^ a 
[0036] :^^m<Km^^;^^m<om^'^ ? Kt^. «^ 

50 RS^ {Magneto Resisti»/e^^ ; m%^^&^y 



u 

SOS^rar^^-t-) , TMR^-?^ {Tufmelinq Macin€w> R« 
[0037] 

CR <Eleccpon Cyclotron Resonance) ^-^^y ^^R.iC 
^iCTiito ECR-?^-»^s^i7^3 0i*. -^vX-TiA^ 

■^Btcrr-^tc-*i<o 12 ^ ^ 6 4 . 6 6 dK-n-enigisi o 
xmn^nxK^^o ^i^^>^<s licit. ^^5^a« 

♦J. ^(ommickt. ^'-yr?^7o^i6o^*^fi^nfca 
* + :x 8 3 <JC'±* tc Ji. EfiiJp $ n:rc'' < r a^c o ^ I 

^2^*>-><8 3rttC|9@snA:SI66 8lt. -'^-YT-;^ 
[0039] 3il 1 ^^V^'-ca Irt^. 5f-^^h70a> 

>''<a3f^SECD^«w^^^fi^^'t^^^<>e^. ssri 

SSX,t>,'U4^-l:W'r&ECR7^^X-?7 e-Sr^l ^ 
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^ 4. ^'--ti^^ * fe-1t<C-fisX ;^ .'I ^^>o 

c(o^,'^u^'f'^%i^uLm^^MiX^^x-^^^^^it 

ic^^x&&.^(OJ-^)i^-tm\>*, x^^>\^^''9mo> 
[0040] ^'^x^0>^^&js!(f>}Lf7^ihi>mm>^ 

ifii^o^^rii^m^n, ^-yyYiotcw^i,x^--Y 

<^>g|gn7 2iL''CS^S6a«^:^3!)*l*. Sfi6a±:U:i» 

20 tcfio^ui^ssjir-iiis^n^o 

[004 ! ] 

s(Mam^i^^i<$i.^xwmmm4 K.kt^wo>T d - f 
e-com^mK^fco ittc. mmmm2toxco 

imi^2^i¥Mmm^mi.-x^bfcii(^. m^mt 
m4 tmmmm2o>i*Tttfif^'Mi^wx'S^^xiy 

[0042] tum<omm)itr. ^f^itL.x.m.m 

2. S-^v^C^^je. 3 b cm) 0>ii9X^^mSiU 

fc. ccx'm^^f<Mmt-nx^^}. i^^^tuK^-ixo 
^<ow&L^mK^xiyX\.^. m^-i>m^(ot^'^^'*^^x(^ 

40 I ^^C[>S«±«C>* ^ ^m^X^^y i>2£tC J: 0 N i P@ 

^i^m.ufcWSi^m^xi>A\0*. 

[0043] {.^^^(Omil ''X^^X\ ff^a^^WSi 
mm\^2tl.X. T i^tCo-Nb-Z 

-Z f Jia<?!>|g@^l 5nm. T ilScoiS^^i !\ffl^ 

U. mm^20>±B^i>^2 2 0 nmi>Cti:i>^,'!>ULm. 

mi^fco ccx\ mmTmm2<D!^kt. ^-^:?k<d 
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A^l OmTo r r <251. 33Pa>T'«>^o 

[ 0 0 4 4 ] c ^ ur^fi£3nfe§iaKfi4s 2 cojfe^s 

m2<m^^\k^m^tc^c^. ^-ijtao. 60e lo 
ttiS^/ri 10 0 0 x'^r>tco msm^^^M^mm 

[0 04 51 cent. ^iS^^»^*^?:5f*<:DC^i^-M^D 

[0046] immmo^i ^^^^3 1 30 

^tfc: 9 0/10) ^^tX^nimOfc. XJ^'p^^ 
Q>tm^xmt lOmTorr (^1. 33Pa>, 8 

[0047] -.^•^■ii^hmm.^ 3 Ji, i^^^lili4 
^4>^. ilS&»l§ei4^M6^j%»S2^&J§:C'^S^)^ 

li. fct^ M > tciBig^ *>0!>*Cfc*nf < . N i - p 
^AK AI-Cr-&&. Cr. Cr-Ti^Ja^-O 
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[0 04 8] J^fc. CC-Ct*, #^SI3tC^{bt'»Ja 

It. Si, Cr. Nl), Mo, Ta, T i. Zr, 
V. Re, Rh. Pt, Pd, I r. RuJttJfCu<^)* 
<^>d^Ja< <!: »7)7c^-¥>. Ta, Cr. Al. Si, 
M sr J^CX T I «>4HDi>35f < i <>-^(Z)7aK<^«l b«* fc 
it^it^^:mi.^Xi:>m^^^^^^Cti^f^V^^>o 
[0049] Ci^^^CD.^) -:>^(C. l^i^iiJg 
4tbX. Tb-Fe-Co*q^WS5^. RF-r^^^l- 
D>;^M,r5r^^Sc*r«!J?2 0nfliC^.^(^:rc. Si© 
mm4<Kmmi. Tb. s Fe« s Coi 0 *C. ^ 

It. Tb-Fe-Co^^^-y^ h^, $lAr^Bt 

[0 05 0] <:cri^I^1iJi402^£ii^«g9^A:^ 

m&:h^Z. 5KOe<«j2 7a. 53 kA/ 
m) . fe«i^b«2 5 0effiu/ml . ^^^1^ 
x.t.^^-lt6 X 1 0** e r ff/cfl)* r'*>-7A:. Ctl 
^CDfilt. :'/'7;^^*g±(Cltm^.'SUA:Tb-Fe-C 
0 ir>ti ^m3m\±Xh ^. 

[0051] Cf^SROf£«l)S^U:. i^SR5<!;l/i: 
cm^5nm<ommx±^<DECR:^^<y ^mcj:*}fi^ 

t ^^in^tim^^fCo A^^'^^B#<DE:^ltO. 3mTo 
rr <^J!?3 9. 9mPa> . S7^.^'< ^D5t^:^}ttO . 

I *32itf y<:iC>^ 5 0 0 W<^>R F .'^^ T XSE^ep 

iifli:sfl^StC<*:0*M^oy<:<S:C'5>2 I GPar^^fco 
itfc. zf-7lyf^it(0^^^^}^pZ'<^^^'t^^tlr>X 

[0052] i5aig5C>fi£ilirit. '>:^:^^A r 

^^mi^tcii^. ^^-^ffx^m^^xmMox^x 
^e»n'&cji:«s9iis?{bi/. ^i^^m^i°i±$ 

m*a6^tf5^t4>cc'r'itt)f<. ^'^-si^etcisu csitic 

[0053] «^5<^>f«^ECRA-/<^^iS 
*fl|c»fc<OJt. iy53!yi2--3nmifi5«?>r»<T^>, ^ 

K-om^^^tx^tf^^x^ho cnit. RF;^^'<^^^ 
^i>Oy^^<y ^'^^it^xmmu^'^^x^ho ctitciHi 

i>wmm&A di^tt* 0 < /hs < -c* * 

iV^^^^^^^^o ?g5^SSIb<^i^^9<ti^>CC^I25ae 
4(OmWi\tifimt^Q>X\ 

» c i tc J: 0 c n^&FA jfc-r -6 c i lO^r a? 
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[0054] ECRA^fT^^^O^^. i^m&<0!m 
[0055] (fi25C»ttcr>i1^) C^^Ur^^n^-c^ 

^m^iovc^uxms^/m^^m&Xyfc^ vsm (vi 

braticn Saniple fcbQnei:a«eter) ^Xi>W^'fi^^M-H 

}i-^^mc. ^o>i^m^^. i^iattsscxs* lo 

ci*3. 9 kOe {^3 1 0. 3 62 kA/m> . 1^ 
mt ; Msit2 &0 emu/cm* CA-^fco ^tc. = 

it€:*iC>fciC-S3 5 0t?*-7fco CCr. Ku:^ 
P:fr1*x4^U=f*-, V : m^itt^. k : i<jU^;'-7>^ 

[ 0 0 5 7 ] IS 6 t^M^ISI^ I 0 o<o±m<omx'ih 
i. &T(DI^GS^^ifir^W^^Fe^ s N la 5 ^ 

im^m^^ r f*fb$nr4a 0,06 istjm i 40 
rtsjsss^^ 5^ h" 5 3 i i/t: ^i/fco c <z>— iHiS5.€i^ 

[0058] tt8W>^7?=^<Xi75 n*;se>FA'52 

dm»i^>mBmim<omim^^i[^z. ojx'^^q> 
X, immsmktmm^^y h'i>^h^utcm^^ 
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[0 05 91 C0m^r4:^i^i> IfCSOOb i t s/ 
!!\ch* <«^)7. 7 5Gb ! t s/cmM <<:t|gf 

i>fm (8 00 RFC i > ^m^oxmsi,r^:!^i^<K>s 

[0060] :jJ<:t*r. m^^^ :^i?u:'-^o>f^^'-:y^ 

v«>^e»fif«ri/! 0JisiT«c««t:'#fco *fc. m%r 
mn-tmt^ <MFM) (c<tj}. ^ufcmi^mm 

[0 06 1 ] **te£?itri^s^«Lbtci[Sm^s*^ 

I 0 timWK(O^X'^^^lyX^XKK 

[ 0 0 6 2 ] £ :rc. is^m^nxXts miW&Mt i^X^. 

A^^^jL^it^ctifix^^o M^. mmm'picsi 

^«^mm t fpmm t ^m^x^^f^ ^ c ^ (c j: o r ^ 

mm±<^?!'J»i^^^m^n>ct,fi*^x^i><ox. S 

[0063] i^fc. ^c^f?)lr'ii, 

i^-tcHK Ta^Nfo^T i k:aMC/'C4>Bieo»tt3*W 
^n^!:o * fe. C o - 2 r li^^^^i&^^'^H^ . 

». S±a7^it/rG<l. Er, Tm, Nd. Pr. 
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10 06 4] ttc. ^JSmmtUX. Snm-^ZOnm 

C 0 06 5 1 « fc, -J^^fertrJi, WSW4ie«:T b - 

ltl^^:^i*. Tl)>Dy>Ho>Gd<J>flliC/J-S< 

r. f?l;tJ*. Tb-Dy. TD-Ho. Tb-Gd, D 

y-Ho, Dy-Gd, Tb-Dy-Ho. Tb-Dy 
-Gd. Dy-Gii-H0rj:^<O^%^(O^±m7C^^^ 

10066] ^fc. m^^^OXF e-Co^^^m 20 
l-tci>K Fe-Ni, Co-Ni fxe<0^^mK^Xiy 
cn^<0^lt, Fe-Co>Fe-Ni>Co 

^W4*<3>S±«7C^©ifflSl*, £Oat%t4±3 0 

[0066] 30 
-Fe-Co^oc:#^«^^<Df^DccT b/Fe/ 

mi tm»X'^^iK>X'&mt:^u. msmm < t b 

/F e/C 0 AXtt^n> (Om^^^-^l^-XKXruiMi 

i>T^/¥ e/Co\3:l&^mo>fmr^it. Tb. Fe 40 

#®<C'lil?li. Fe < 1 mm) /'Co (0. lam>/ 
Tb <0. 2 mm) t?^)^. ^moMmt. W^<Cy2M. 

ic^,^^m<r>m^m&('i:Mmx'^i>. ccxxt, wj^ij 

C«^*Tbdi0. 3kW. Cotf^O. 15kW. 

X. 7 k VCCS^l/iTco 3fg<^i^i»3 0 

^U^F e ( I im> /Co (0. liim)/Tb 50 
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<0. 2nm> :»'^#.^^n^f»J3f»^SiSfl^6i@0 
r^f*t?5!)2 0 nmKlftacfc^KlAXtt^JWtmt/ 
A:. 

[0 07 0] iSTb/Fe/CoAXft^^^:!^^ 
J*. 4 X 1 0 ■ * T 0 r r * t?»5tt AifiUcfj^Ufco 
J:0mtr^4><OV^^. $fc. CCTiiDC-?^^4 h 

(ECRJJ^M^f^^) ^mi>*Xt=f'7X 

[0 07 1 ] CC:)J:^^fAXte^ia=S:ffit^^i. Tb- 
Fe~Co,^*^teW^SJ«:J^l,-^<:iS^i^fc'^C. s 

^i*. F e -f^C 0 i-©jS«P^i T b t(0^±^ 

I0072]^tc. C<Jm^mx\t. Tb/Fe/Co 

ia«:0. 3nDiC0«J5t?Jl^^OA:o -ei/r, Tb/Fe 
/CoAX|S^!«iNb8!l*aS.*JiSU«eor. Tb/ 
F e /C 0 .Aa:«^li<^i??5>^^^2 0 n mcc ^ r-.^ 
JiU/<:o N b ^ktl b /F e/C o AXte^Mco^®^ 

[00731 o^tc, 3!^*:^^ AX*M^M4:i^8£ffiBi 
< Vibrati nq Sanple Rteunetcweter) J: ^ W^stiP ^ M 

is^^fc. HLfc. fS^Hc«3. 9kOe (^S!j3 1 0. 
36 2kA/'!») r'^'?:^. ^fe. AX4«-SC0KStP 

[ 0 0 7 4 ] $ A:. n^mL0Ms&m^^^9^f^^9^ 
^wmms^ i-^^f^TEU) vz^^yismxyfctc 

^. Fe { 1 nm> /Co <0. 1 nm> /Tb (0. 

tcgis $ nfc AXte^JSi t: t > -5 c i :!?>^t>:0- feo 
[0075] r>^vi^ mscsB^mjmm±.^m^m^ 
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i.ctm^i>m^ <7ookfc i > ^^0x9^47.^ 

[0076] or T b/F 

t*T4>. G<I-TU, Od-Dy, Gd-H 

o. Tl)-Dy]&.O^Tl)-Ho«fircC'^*JHr»t:^a 

<^>£SJai«:^<,^'CAXtS+-gl«:«.'iab:r<:y^, F e - C 

0. Fe-Ni. Oo-l^iU^O^^tlhtltiKm 20 

[0 07 7] C<?>:?*y^f*«>SK:*V 0^ 

7c*C^bO, tti^Tc^Fe, Co. NiCr>^%<fc05g 
[0078] 

[|?5fi«i| 3 ] *^fe«t:'i*. 1^ 6 CC^-r J: ^ tc. gtg 1 30 
±^Tifeje6. MI^^SS. ^^SS3, 

'^^mm^tim^^^ximiytco cn^^. 

[ 0 0 7 9 ] * /c. tf^i^^mmmjLt>c^^mmo> 
^m&mx'ktti<, ^ ^^'mm^wm^^j&mr 

m.^^mrJ:^i^^^u^xwm»<m<ot:>:^^^ 
hibrater^o 50 
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c 0 0 a 0 1 Kxr. m3SMn^w<Kmit:mic-^^^xm 
[008 1] irmm<D&,mm.mz. 5^>^<^ 

6. 3 5cin) <Z>:#:f^ASlgl±CCTi^6iO'CN ! 
8 • Pa 0 -SrRFvj^-:^ hu>;s.*;^3:S(CJ:0 1 On 

Tor r {^665Pa) t?**, i^-'i:? 4? tl > ^a*a 
[0 06 2] *i:^&TilW6li, Tia«6±tcm$n 

oxm»^m^t^x\,-h&^, ^icmam^r^-^^t^^ 
[0083] mmi^(Dfmy w^^i^ 

mOfCo Fe-Ta-CWI®^t?**»-yT HHfUc 
Fe7 8 Ta« C, * TaM®.«ISrt*^f-y 

a-Cli<^>*l^iOa kW/5-<>*. TaiS<^*S^Ai 

W*, Fe-Ta-C®*M Onm. Taig:?>^l nmr 

$>^. iy^i>^i>mm<oF e - T ei -cmtj am^^^ 

lS^:^55!j2 5 0nin(C<f-S«r'.^U/<:o Fe-Ta- 

CH5^ T a mDmwttRifmtsm^<Dmmit. mm 

[0 08 4 1 Fe-Ta-C«i(t, fi3»»f&i^S9 

0. 1 O--2Ortin<D^^0l1?^'<X(Z>Feij^i^tl|<t, 3 
--Smint^-^XcTaCtafcW^O. -C-n^^^^^ 
:^L.r^te3!^^^T^o fi6nfcFe-Ta-C«5li, 
@3ic^r<l:^«<:, F e&^i^^Sffc'gJit'CCOT 

[0 08 5] ccx\ nhfxfcmm^z^z io*c 

M^O. 60e <^4 7. 7 48A/fll> . mQ^m 
9T. \mWtmi\OOMUzX<K>aX'\00 
0 'C^ fco tbsg^^ii 1 M H z - 2 0 0 M H z * trt J 
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to 06 6] cf¥mm<o^i --^^ic, ^rmmt 

^:V;';S;fjdM OmTo r r 3 3Pa)'Cab lo 

[0 08 7] CC-Cli. ^^ii^llir^^S I 5 Nn liiO 

fc. fifiScOBttt: iX^fiiag 4 0 0 ^3^±tf r .Co- 20 

I 5nmli^*C3^.^l/A:. ^ VWc^^Xt, Co 

soCr2sPtieTaa «rj^C^. &@;^.Ai^k*^A 
!' ^-eneni^.^l/Aio ^^■&^:^'AEk*3 in 

Torr <ir?3 9 9mPa > fe7^.DC«:^lil 

[0089] 'h^ii^hWm.^Wi<K>wm^\tY. C^X}%^ 
^^^j^V-r^^t-o ECRA.'C^^^fs&^C-SCicc 

[0090] S^tC, «»iai6iUC. C (:*7-5t4'» 
E C R ^fttc J: 0 3 n inor>«^(c^6S^Ofco 

B#<cEAJi3ffiTo r r (^i«)3 9 9mPa) . ftA^-^ 

^«l*3A«f:rc«>K;, 5 0 0va>RF^<'<r^«:j5f-y 

r. RF.*<>r7:^<^>ft*>0(<:DC^€:eilftH./C^I*i& 40 

[009 1] -:>^ric. ±^<Z>J:^(CC'Cfm$n/-cfiSSl 
^«<*:<^>^v«ti-SrS!J5E U Alo V S Mai^y»6M- H 
i\^-':f^^n>tcL^^. ft!^thS3tafS* lil. Or*) 

3. &kOe (1^278. 53kA/m> . S^l^ft: 
Mst^3 0Qe!iiu/cai' X'^-^tc, SitM^ 
^:^r1^x4^.U4^--/>S6x 1 i)» erg/cm* r^-? 

Ku • v/kT= 1 5 0 C^>-7fco 50 
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[00921 r^^tc, C<Z><fc^J&r^«tt*wr^^ 

^^fco ^oxmm>^'^'^:^^j:f>i^^o>m^yr'(^ 
i7^rmu. ipntc, @6j5cx7ti:^'r^ 

iUifif^l. 9Tr4>0. Bs (H) <Bs <M> 

[0 09 3] J?;i?«i:5 0Gb i t s/i n 

ch^ im. 7 60b i t s/cmM (cS^f-Se 

3 3dBi^>mai^?:i?^^>nfco CCO^^'yfC, ±'^Otc 
[0 09 4]ltC*'C. m^y^4y^i?tC-'^0>^^i^-><K> 

fy^^^lXlOlTfULiSMX'i^tCo C©S»^*^-f 

fJJC^iS^iDlt C. 1X10" lUT'C^ofeo 
[0095] iK^(C4|llfiia^ji($:T£CXlff|Bi2S^ 

[0096] n^it. ±Msm/^m i 3 r-en-enfm 
aw^i/r. p t~Co^iieiS'5r?ii.^KteJe±tcsj.^i/ 

r<>m-o P t -C0'&^i!5O.i!aia«C«. P 

^=S:fl3i*&c:i>vr*i. $fc. 2S^#;^^<-/^?ftJli.'. 
?K<:. RF^i?'.t^hD>;^.'x:7^?^DC-7y.t^hP> 
ftiS®*iS^ffil*feECRX.><5f^a«:^ 

[ 0 0 9 7 ] S:rc. ±i^l^{^ 1 t?k$. 

^mmmtOXm!^Utc:l>'^. CoS^NDSiZrei 
3!>^6^t^AXfS^Jg {Co/ND/Z r > iO Cfiifi^ 

[0 09 8] $/c. ±^mmx'kSi. mmm^t^ 
mmmt(mi^f^!^^ti^mi^i£ssi^uxs i i 
mfls^r-fcAv }A^om^mi'Xiy<t.K^^ Mtro^ji. 
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{«»^79- BmPSi) . I9:\^^t^uf^^ffi0. 7 k 
«rg I ^r3ACrfcai!>«e: 5 0 0 w^R F -^^-r rx^eBjor* c 

t*«*C*&« 10 
[0099] 

[0 1 0 1 ] 4#e<:, $iat^i^l±@<^ig»s^@i^^. 
[01021 ^^^(mt^u^^mt. n^^m!»o>^ 



2 00 2-133635 
24 

i*S5Jggr2bO. 5 0Ob i t s/i nch* (^7. 

[@ 1 ] i^^viw>vmf;^^m>wmm.^^s^ 

[031 ^yii'iJXjP^USii&^rW^ilSiiia^tt^WtC 

[05] ^n^iiK^x^mko>imicm^-fc^cK^ 

[061 -^^<CfS^^Ml^§^^JS<Z>fiWm^^C^ 

[07] @6CDI@5el^i^@OA-A* 1^|gl(C4d(:^&g& 

®0T'*)-6o 

[081 ^m\zx'i(miyic^mmm^<r>wsmm 
2 

5 

6 Tillie 

i 0 . 2 0 £ltilB$l^^f$ 
5 I i 7. *? 

5 2 -5^e>h-^ 
5 3 h" 
5 4 -? KiOggftp^ 

1 0 0 
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